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Description 



Technical Field 

This invention relates to control lever arrange- 
ments and particularly to such arrangements used 
to control the operation of clutches and brakes pro- 
vided in power take-off drive lines of agricultural 
or industrial tractors. 

Such drive lines may be provided with a clutch 
which when engaged powers the drive line directly 
from the engine so that the drive line output rotates 
at a speed directly proportional to the speed of the 
engine (this is a so-called engine speed PTO). In an- 
other arrangement such drive lines may be provid- 
ed with a clutch which when engaged powers the 
drive line from the tractor transmission so that the 
drive line output rotates at a speed directly propor- 
tional to the forward speed of the tractor over the 
ground, (this is a so-called ground speed PTO). 

Problems arise in providing a simple but efficient 
control arrangement when it is desired to provide an 
engine speed PTO and a ground PTO facility on the 
same tractor. This difficulty is compounded if a PTO 
brake is also included and is some of the PTO clutch 
or brake functions are mechanically controlled and 
some are not 

Disclosure of the Invention 

It is an object of the present invention to provide 
a simple but efficient control arrangement which is 
suitable for the control of engine and ground speed 
PTO and also a PTO brake. 

Thus according to the present invention there is 
provided a PTO drive line control lever arrange- 
ment comprising a control lever movable to discrete 
first and second positions to actuate first and sec- 
ond actuating means to initiate engagement of a first 
PTO clutch and a PTO brake respectively, said le- 
ver also being moveable to a third position in which 
it picks up an actuating system for the engagement 
and disengagement of a second PTO clutch, move- 
ment of said lever from said third position to a 
fourth position being arranged to move said actuat- 
ing system to engage said second clutch and said le- 
ver only being moveable from said fourth position to 
said first and second positions via said third posi- 
tion to ensure disengagement of the second clutch 
before actuation of the first clutch or brake. 

The above control lever arrangement provides a 
simple but efficient means for controlling the two 
PTO clutches and the PTO brake in a manner which 
ensures that the two clutches cannot be engaged si- 
multaneously, (which would be disastrous for PTO 
drive line and transmission) and the brake cannot 
be engaged when either clutch is engaged. The con- 
trol lever arrangement also enables the first clutch 
(for example the engine speed PTO clutch) and the 
brake to be hydraulicaliy engaged using solenoid- 
operated valves actuated by first and second 
switches located at the first and second positions, 
and the second clutch (for example the ground 
speed PTO) to be mechanically engaged. The 



ground speed PTO clutch may conveniently take the 
form of a dog clutch or sliding sleeve which is oper- 
ated by a cable or other mechanical system. 

In a preferred arrangement the control lever 

5 moves along a gate which has a neutral plane in 
which neither of the clutches nor the brake is actu- 
ated, first bias means acting on the lever to bias the 
lever towards a rest position in the neutral plane ad- 
jacent the third position, the lever being movable 

10 from said rest position to the third position against 
the action of a second bias means. 

Preferably the first and second switches are lo- 
cated at the first and second positions respectively 
for the control of solenoid-operated fluid-flow con- 

15 trol valves, said valves controlling respectively 
the first clutch and the brake, and a selector fork 
of a mechanical actuating system is provided for en- 
gagement by the lever at the third position so that 
the lever moves between the third and fourth posi- 

20 tions in enagement with the fork thus engaging and 
disengaging the second clutch mechanically. 

The present invention also provides a tractor 
PTO drive line with an engine speed power take-off 
facility, a ground speed power take-off facility and 

25 a power take-off brake controlled by a control le- 
ver arrangement of the form described above in 
which the first clutch forms part of the engine 
speed power take-off facility and the second clutch 
forms part of the ground speed power take-off fa- 

30 cility. 

Description of the Drawings 

One embodiment of the present invention will now 
35 be described by way of example only, with refer- 
ence to the accompanying drawings in which:- 

Figure 1 is a schematic view of a tractor PTO 
drive line and its associated control systems which 

40 include a control lever arrangement in accordance 
with the present invention; 

Figures 2 and 3 are end and side views respec- 
tively of the control lever arrangement shown sche- 
matically in Figure 1, and 

45 Figure 4 is a diagrammatic view (not to scale) of 
the control gate of the control lever of Figures 2 
and 3. 

Best Mode of Carrying Out the Invention 

50 

Referring to Figure 1 this shows a tractor PTO 
drive line in which an engine speed PTO facility is 
provided via a shaft 10 which is directly driven from 
the engine E and a ground speed PTO facility is pro- 
55 vided by a shaft 1 1 which is driven via gears 12 and 
13 from the output shaft 14 of the gearbox G of the 
tractor which is driven from the engine E via a 
. clutch C. 

A PTO drive output shaft 15 is driven from shaft 
60 10 via a first oil-cooled PTO clutch C1, shaft 16 and 
gear trains 17,18 and 19,20. A coupler 21 is provided 
on shaft 15. Coupler 21 is displaceable to the left as 
viewed in Figure 1 (by a mechanism not shown) to 
connect gear 18 with shaft 15 thus driving the output 
65 shaft at 540 r.p.m. at the correct rated speed of the 
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engine. The coupler 21 is also displaceable to the 
right on shaft 15 to couple gear 20 with shaft 15 thus 
driving the output shaft 15 at 1000 r.p.m. at the cor- 
rect rated engine speed. A light brake B is also pro- 
vided which prevents rotation of shaft 16 when 5 
clutch C1 is disengaged and no implement is connect- 
ed with the output shaft 15. This brake may, for ex- 
ample, be of the form described and claimed in the 
Applicants co-pending UK Patent Application No. 
8622844. 10 

Output shaft 15 may alternatively be driven from 
shaft 11 via mechanical clutch sleeve C2, shaft 22 
and gear 23 which also meshes with gear 18. As will 
be appreciated when sleeve C2 is displaced to the 
left as viewed in Figure 1 shafts 11 and 22 are con- 15 
nected which ensures that the output shaft 15 is 
driveable at two speeds (dependent on the position 
of sleeve 21) both proportional to the forward speed 
of the tractor over the ground. 

Clutch C1 and brake B are both hydraulically op- 20 
erated using solenoid-operated control valves 25 
and 26 respectively which receive a supply of pres- 
surised fluid from a pump 27. Valves 25 and 26 are 
actuated by switches 28 and 29 respectively which 
are controlled by a control lever arrangement 30 in 25 
accordance with the present invention. Control le- 
ver 30 also controls the clutch sleeve C2 via a me- 
chanical linkage which includes a Bowden cable 31. 

The control lever arrangement 30 is shown in 
greater detail in Figures 2,3 and 4. Basically the 30 
control lever arrangement comprises a lever 32 
which is mounted on a shaft 33 on a ball type mount- 
ing 34 which allows two degrees of freedom for piv- 
otal movement of the lever 32 relative to shaft 33 
as indicted by arrows X and Y in Figures 2 and 3. 35 

Shaft 33 is held on a support structure 35 by a 
nut 36 and ball mounting 34 is located on shaft 33 by 
sleeves 37 and 38 which are held captive between 
the support structure 35 and a washer and circlip 
arrangement 39. 40. Sleeve 37 carries an arm 41 40 
having an attachment eye 42 for the cable 31 which 
actuates clutch sleeve C2. Arm 41 also includes a 
fork formation 43 which can be engaged by lever 32 
for movement of the arm 41 as indicated by the ar- 
row 2 in Figure 3. It will be appreciated (as shown in 45 
Figure 3) that the inner of cable 31 will be attached 
to eye 42 and the outer held captive in an aperture 
44 in a support bracket 45 which is secured to sup- 
port structure 35. 

Support structure 35 also carries the two switch- 50 
es 28 and 29 which arranged to be actuated by a 
pad 46 which is welded onto lever 32. 

A control gate for lever 32, which is shown in Fig- 
ure 4, is provided in a plate 47 which is secured to 
the top of the support structure 35. The control 55 
gate has a neutral leg N in which neither dutch C1, 
brake B nor clutch C2 is actuated. The lever 32 is 
moveable from the neutral leg N to positions C1\ B' 
and C2' shown in Figure 4 to actuate the clutch C1, 
the brake B and the clutch C2 respectively. 60 

A torsion spring 48 acts between the lever 32 
and the support structure 35 so as to bias the lever 
32 towards the central rest position 32' indicated in 
Figure 4. Since the portions of the gate defining po- 
sitions C1', C2 f and B are of re-entrant form spring 65 



48 also tends to hold the lever 32 in positions C1\ 
C2' and B. 

A compression spring 49 acts between the lever 
32 and the base of arm 41 so as to tend to resist 
movements of the lever from position 32' into posi- 
tion 32" of Figure 4 when the lever engages fork 
43 on arm 41 . 

The operation of the control lever arrangement 
30 is as follows. If, for example, the lever 32 is in 
position 32' of Rgure 4 and the tractor operator 
wishes to engage the engine speed PTO clutch C1, 
he moves the lever along neutral leg N and then out 
towards position C1' in which the pad 46 on lever 32 
depresses the actuating member 28' of switch 28 to 
close the switch and hence open valve 25 against 
the action of spring 50 to pressurise and thus en- 
gage clutch C1. 

If the operator now wishes to disengage clutch C1 
and engage the PTO brake B he moves the lever 
from the position C1' into the leg N along the leg and 
out of the leg to position B' where the actuating mem- 
ber 29' of switch 29 is depressed thus operating 
valve 26 to pressurise and disengage the brake B. 

It will be appreciated that moving the lever 32 
from position C1' to position B' not only engages 
brake B but also disengages clutch C1 by deactivat- 
ing switch 28. 

Similarly a movement of the lever 32 from position 
B' will disengage brake B. 

The lever 32 is held in position CY and B' by the 
centring force of spring 48 indicated diagrammati- 
cally in Figure 4 at P. 

If the operator now wishes to engage ground 
speed PTO he moves the lever 32 into the neutral 
leg N to position 32' and thence in direction G 
against the action of spring 49 to the position 32"; 
In this position the lever 32 is engaged in the fork 
43 and upon pivoting of the lever 32 in direction H 
of Rgure 4 towards the position C2' the arm 41 is 
moved in an anti-clockwise sense about pin 32 to 
move the inner of cable 31 in direction K thus moving 
the clutch sleeve C2 to the left as viewed in Figure 
1. It will be appreciated that lever 32 is held in the po- 
sition C2' by the centring force P of spring 48 and 
the bias force Q of spring 49. 

From the above it will be evident that the present 
invention provides a control lever arrangement 
which is particularly suited to the control of an en- 
gine speed PTO clutch and a ground speed PTO 
clutch and also the operation of an associated PTO 
brake. The control arrangement enables all the 
above three functions to be easily controlled by a 
single lever and ensures that only one of these 
three functions can be operated at any given in- 
stant. 

Claims 

1. A power take-off drive line control lever ar- 
rangement characterised by comprising a control le- 
ver (32) movable to discrete first (C1') and second 
(B') positions to actuate first and second actuating 
means to initiate engagement of a first power take- 
off clutch (C1) and a power take-off brake (B) re- 
spectively, said lever also being movable to a third 
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position (32") in which it picks up an actuating sys- 
tem (43, 41, 31) for the engagement and disengage- 
ment of a second power take-off clutch (C2), move- 
ment of said iever from said third position to a 
fourth position (C2') being arranged to move said 
actuating system to engage said second clutch and 
said lever only being movable from said fourth posi- 
tion (C2') to said first and second positions (C1\ 
B1') via said third position (32") to ensure disen- 
gagement of the second clutch (C2) before actua- 
tion of the first clutch (C1) or brake (B). 

2. A control lever arrangement according to claim 
1 characterised in that the control lever (32) moves 
along a gate which has a neutral plane (N) in which 
neither of the clutches (C1 , C2) nor the brake (B) is 
actuated, first bias means (48) acting on the lever 
to bias the lever towards a rest position (32") in the 
neutral plane adjacent the third position (32"), the 
lever being movable from said rest position to the 
third position against the action of a second bias 
means (49). 

3. A control lever arrangement according to claim 
1 or claim 2 characterised in that first and second 
switches (28, 29) are located at the first and second 
positions (C1', B) respectively for the control of so- 
lenoid- operated fluid-flow control valves (25, 26), 
said valves controlling the first clutch (C1) and the 
brake (B), and a selector fork (43) of a mechanical 
actuating system (43, 41, 31) is provided for en- 
gagement by the lever (32) at the third position (32") 
so that the lever moves between the third .and 
fourth positions (32*, C2') in engagement with the 
fork thus engaging and disengaging the second 
clutch (C2) mechanically. 

4. A control lever according to claim 2 character- 
ised in that portions of the gate defining the first, 
second and fourth positions (01* , B\ C2') are re- 
entrant in form so that the lever (32) is held in its 
first, second and fourth positions by the first bias 
means (48). 

5. A tractor power take-off drive line with an en- 
gine speed power take-off facility, a ground speed 
power take-off facility and a power take-off brake, 
the drive line being characterised by being control- 
led by a control lever arrangement according to 
Claim 1 in which the first clutch (C1) forms part of 
the engine speed power take-off facility (10, C1, 17, 
18, 19, 20, 15) and the second clutch (C2) forms part 
of the ground speed power take-off facility (14, 12, 
13,11,02,22,23,18,20,15). 

PatentansprOche 

1. Bedienungshebel fQr einen Zapfwellen-An- 
triebsstrang, dadurch gekennzeichnet, dass ein in 
eine erste (CV) und in eine von dieser getrennt an- 
geordnete zweite Stellung (B') bewegbarer Hebel 
(32) zur Betatigung einer ersten und einer zweiten 
Steuereinrichtung vorgesehen ist, die das Ein- 
rucken einer ersten Zapfwellenkupplung (CI) bzw. 
einer Zapfwellenbremse (B) einleiten und dass der 
Hebel ausserdem in eine dritte Stellung (32") beweg- 
bar ist, in der eine Betatigungsvorrichtung (43, 41, 
31) zum Ein- und Ausrucken einer zweiten Zapfwel- 
lenkupplung (C2) erfasst wird, wobei die Bewegung 



des Hebes aus dieser dritten in eine vierte Stellung 
(C2') die Betatigungsvorrichtung zum Einrucken 
der zweiten Kupplung bewegt und der Hebel aus der 
vierten Stellung (C2') nur uber die dritte Stellung 
5 (32") in die erste und die zweite Stellung (C1 ', B') be- 
wegber ist, wodurch sichergestellt wird, dass die 
zweite Kupplung (C2) vor Betatigung der ersten 
Kupplung (C1) Oder der Bremse (B) ausgerQckt wird. 

2. Bedienungshebel nach Anspruch 1, dadurch 
10 gekennzeichnet, dass der Hebel (32) innerhalb ei- 
ner Kulisse bewegbar ist, die eine neutrale Ebene 
(N) aufweist, in welcher weder die Kupplungen (C1 , 
C2) noch die Bremse (B) betatigt werden, und dass 
eine erste Vorspanneinrichtung (48) vorgesehen 

15 ist, die auf den Hebel derart einwirkt, dass dieser in 
der Neutralebene zu einer Ruhestellung (32') hin ge- 
drangt wird, welche der dritten Stellung (32") be- 
nachbart ist, wobei der Hebel entgegen der Wir- 
kung einer zweiten Vorspanneinrichtung (49) aus 

20 der Ruhestellung in die dritte Stellung bewegbar ist. 

3. Bedienungshebel nach Anspruch 1 oder 2, da- 
durch gekennzeichnet, dass ein erster und ein zwei- 
ter Schlater (28, 29) an der ersten bzw. zweiten 
Stellung (C, B) zum Betatigen von Flussigkeits- 

25 strom-Magnetventilen (25, 26) angeordnet sind, 
welche die erste Kupplung (C1) und die Bremse (B) 
steuern, und dass in einer mechanischen Betati- 
gungsvorrichtung (43, 41, 31) eine Schaltgabei (43) 
vorgesehen ist, die in der dritten Stellung (32") des 

30 Hebels (32) von diesem erfasst wird, so dass er 
sich zwischen der dritten und vierten Stellung (32", 
C 2') zusammen mit der von ihm erfassten Gabel be- 
wegt, wodurch die zweite Kupplung (C 2) mecha- 
nisch ein- und ausgerQckt wird. 

35 4. Bedienungshebel nach Anspruch 2, dadurch 
gekennzeichnet, dass Telle der Kulisse, welche die 
erste, die zweite und die vierte Stellung (C, B', 
C2') bestimmen, winkiig abgebogen sind, so dass 
der Hebel (32) in seiner ersten, zweiten und vierten 

40 Stellung durch die erste Vorspanneinrichtung (48) 
gehalten wird. 

5. Schlepperzapfwellen-Antriebsstrang mit einer 
Motorzapfwelle, einer Wegzapfwelle und einer 
Zapfwellenbremse, dadurch gekennzeichnet, dass 

45 der Antriebsstrang von einem Bedienungshebel 
nach Anspruch 1 geschaltet wird, bei dem die erste 
Kupplung (C1) einen Teil der Motorzapfwelle (10, C1, 
17, 18, 19, 20, 15) und die zweite Kupplung (C2) einen 
Teil der Wegzapfwelle (14, 12, 13, 11, C2, 22, 23, 18, 

50 20, 15) bildet. 

Revendications 

1 . Dispositif de levier de commande de transmis- 
55 sion de prise de force, caracterise en ce qu'il com- 
prend un levier de commande (32) deplagable & une 
premiere (C1') et une deuxieme (B') positions distinc- 
tes pour actionner des premiers et des deuxidmes 
moyens de manoeuvre afin de provoquer I'enclen- 
60 chement d'un premier embrayage de prise de force 
(C1) et d'un frein de prise de force (B) respective- 
ment, ledit levier 6tant egalement deplagable a une 
troisieme position (32") dans laquelle il accroche un 
systeme de manoeuvre (43, 41, 31) pour I'enclenche- 
65 ment et la separation d'un deuxieme embrayage de 



4 



7 



EP0 265 086 B1 



prise de force (C2) f le mouvement dudit levier de la- 
dite troisteme position a une quatrteme position (C2') 
etant agencS pour deplacer ledit systeme de 
manoeuvre de manfere k enciencher ledit deuxieme 
embrayage, et ledit levier etant seulement deplaga- 5 
ble de ladite quatrieme position (C2') auxdires pre- 
miere et deuxieme positions (CV, B1') par I'internte- 
diaire de ladite troisieme position (32") afin d'assu- 
rer ia separation du deuxieme embrayage (C2) 
avant Penclenchement du premier embrayage (C1) 10 
ou du frein (B). 

2. Dispositif de levier de commande suivant la re- 
vendication 1, caracterise en ce que le levier de 
commande (32) se dgplace le long d'une grille qui 
comporte un plan neutre (N) dans lequel ni les em- 15 
brayage (C1 , C2) ni le frein (B) ne sont enclenches, 

des premiers moyens de rappel (48) agissant sur le 
levier pour rappeler le levier vers une position de 
repos (32') dans le pian neutre, adjacente & ia troi- 
sieme position (32"), le levier etant depiagable de la- 20 
dite position de repos a la troisteme position contre 
Taction de deuxiemes moyens de rappei (49). 

3. Dispositif de levier de commande suivant la re- 
vendication 1 ou ia revendication 2, caracterise en 

ce que les premier et deuxieme contacts (28, 29) 25 
sont places aux premiere et deuxieme positions (CV, 
B), respectivement, pour la commande d^lectro- 
vannes d'ecoulement de fluide (25, 26), lesdites 
vannes commandant le premier embrayage (C1) et le 
frein (B), et une fourchette de s6lecteur (43) d'un 30 
systeme de manoeuvre mecanique (43, 41, 31) est 
prevue pour venir en prise avec le levier (32) a ia 
troisteme position (32") de sorte que le levier se de- 
place entre les troisieme et quatrieme positions 
(32", C20 en prise avec la fourchette, ce qui en- 35 
clenche et declenche mecaniquement le deuxieme 
embrayage (C2). 

4. Levier de commande suivant la revendication 
2, caracteris§ en ce que les parties de la grille defi- 
nissant les premiere, deuxieme et quatrieme posi- 40 
tions (C1', B', C2') sont de configuration rentrante, 

de sorte que le levier (32) est maintenu dans ses 
premiere, deuxteme et quatrieme positions par les 
premiers moyens de rappel (48). 

5. Transmission d'entraTnement de prise de force 45 
de tracteur comportant un systeme de prise de for- 
ce en vitesse de moteur, un systeme de prise de 
force en vitesse au sol et un frein de prise de for- 
ce, la transmission etant caracterisee en ce qu'elie 

est commandee par un dispositif de levier de com- 50 
mande suivant la revendication 1 , dans lequel le pre- 
mier embrayage (C1) fait partie du systeme de prise 
de force en vitesse de moteur (10, C1, 17, 18, 19, 20, 
15) et le deuxfeme embrayage (C2) fait partie du sys- 
teme de prise de force en vitesse au sol (14, 12, 13, 55 
11, C2, 22, 23,18, 20,15). 
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